Objective: The association between type 2 diabetes mellitus and certain endocrine disorders has the paucity of information and limited data in the province of Meisan (southern of Iraq). Hence, in the present study, an attempt was made to investigate the levels of plasma HbA1c, serum insulin resistance and levels of serum sex hormones in men and women of control and type 2 diabetic patients. Also, the present study aimed to explored the correlation coefficient (r) between insulin resistance and level of HbA1c, FSH, LH, Tt, progesterone and estradiol in men and women patients with NIDDM. Methods: One hundred Iraqi volunteers with abdominal obesity were selected in the present study. Fifty diabetic patients with NIDDM (26 men, and 24 women) aged between (37) and (65) years and 50 healthy individuals (25 men, and 25 women) aged between (36) and (65) years considered as control group. Complete medical history was taken from each subject and complete clinical examinations were performed for all volunteers. Then, the two groups were matched for their fasting blood sugar, BMI, insulin hormone; c-peptide, HbA1c, sex hormones and insulin resistance parameters (HOMA2-IR, HOMA%B and HOMA%S) were calculated using HOMA2 calculator software. Results: We found that insulin resistance demonstrated negative correlations (p < 0.05) with levels of serum follicle stimulating hormone (FSH), luteinizing hormone (LH), total testosterone, progesterone and estradiol. While, there was a positive and significant correlation (p < 0.01) with value of HbA1c in men and women NIDDM patients. Conclusion: We conclude that an increase in the level of insulin resistance is associated with increased level of blood HbA1c and decreased in level of serum sex hormones (FSH, LH, Tt, E2 and progesterone) in men and women of diabetic group. These behaviors might suggest that insulin resistance can be used as a potential biomarker for predicting dysfunction of sex hygiene in NIDDM patients in addition to glycemic control. 
Introduction
Diabetes mellitus is a group of metabolic disorders in which a person has hyperglycemia, which may be due to the insulin secretion is not enough, or because tissue cells do not respond to the insulin that is produced from pancreatic β-cells [1] . Non-insulin dependent diabetes mellitus is characterized by high plasma glucose in the context of insulin resistance and relative insulin deficiency [2] . At the present time there are more than 90% of diabetic patients are NIDDM diabetics and it is reported to be associated with certain endocrine disorders, in particular hypogonadism [3] . Several observational studies have reported an association of insulin resistance with levels of serum sex hormones in patients with NIDDM [4] . Insulin resistance (IR) is the reducing of biological effects (glucose assimilation) in tissues and organs to the answer for insulin action on the specific cell receptors. It can be divided into three levels. Also, it can develop on pre-receptor level: Disorder of pancreas β-cell function; cell level: decreasing of tissue insulin sensitivity; liver level: increasing of glucose production. As it is known, β-cell function, secreting insulin, especially clear reveals under the glucose-tolerant test. The sensitivity of s-cells to glucose is most important quantitative parameter of their functional capacity [5] . However, levels of sex hormone binding globulin (SHBG) may be associated with the risk of NIDDM and are strongly associated with insulin resistance [6] . It has been reported that in NIDDM patient's level of serum testosterone may be accompanied by normal luteinizing hormone (LH) and follicle-stimulating hormone (FSH) and sexual function may be preserved in some patients. In addition to aging, diabetes mellitus has also been associated with hypothalamic-pituitary-gonadal (HPG) axis suppression. When the primary source of gonadal failure resides in the testicles, the pituitary, or the hypothalamus, the ultimate result is diminished serum testosterone concentration. Inadequate production of testosterone may cause various complications such as osteoporosis and diminished level of physical and emotional energy [7] . Chronic hyperglycemia causes increased glycation of protein including hemoglobin resulting in the formation of advanced glycated and products [8] . On the other hand, it has been suggested that in the diabetic patients a positive correlation between increased serum ferritin and poor glycaemic control reflected by higher HbA1c [9] . As there was paucity of information and limited data on the association between type 2 diabetes mellitus and certain endocrine disorders in the province of Meisan (southern of Iraq). Hence, in the present study, an attempt was made to investigate the levels of plasma HbA1c, serum insulin resistance and levels of serum sex hormones in men and women of control and type 2 diabetic patients. Also, the present study aimed to explored 
Material and Method

Subjects
This study was carried out on peoples who suffering from NIDDM patients in Meisan province. The study samples included (50) patients suffering from type II of diabetes (26 men and 24 women) aged between (37) and (65) years, and controlled with (50) healthy individuals (25 men and 25 women) aged between (36) and (65) years. All the subjects gave their informed consent and a semistructured questionnaire was used to obtain information about age, duration of diabetes, health habits (smoking, consumption of alcohol and exercise), and history of medical and current medications. Individuals should not belong to the class of secondary diabetes due to pancreatic diseases, hormonal abnormalities, drug induced, genetic syndromes and those who used exogenous hormone, opium or medication which might affect sex hormone level were excluded from the study…etc. The control group was health Individuals; not suffering from type-2 diabetes nor having any family history of NIDDM; not suffering from any acute or chronic cardiovascular diseases; not taking any drug believed to alter plasma glucose level.
Samples
The studied samples of patients were collected from the central laboratory of Al-Sadder General Hospital and Diabetes and Endocrine Center at the province of Meisan. All blood samples were obtained in the morning between 08:00 and 09:00 hours after a 12-h fast and a 30-min of rest in the supine position. Blood samples were collected from the antecubital vein. Rubber tourniquet was applied for less than one minute and the site to be punctured cleaned with 70% methylated spirit. A single blood sample was collected from each subject. About 10ml of blood was taken. One ml of blood was placed into EDTA vacutainer tube to perform HbA1c for cases and controls. The rest of the blood samples were placed in plain tubes and allowed to clot. After the blood had clotted it was placed in a centrifuge and spun at 402 x g for 10 minutes to obtain the sera. The obtained sera immediately use in detection of variables in this study, and others were stored in deep freezing at (−20˚C) until using.
Methods
Measurement of Insulin Resistance Parameters
Insulin resistance parameters (insulin resistance (HOMA2-IR), beta cell activity (HOMA%B) and insulin sensitivity (HOMA%S)) were calculated from fasting insulin and fasting blood glucose (FBG) using HOMA2 calculator software.
Methods of Biochemical Estimation
The control and NIDDM patients blood samples were analyzed for biochemical [10] , serum insulin was estimated by kit (demeditec/ Germany) [11] , blood HbA1c was estimated by kit (STANBIO/Germany) [12] , and serum follicle stimulating hormone (FSH) [13] , luteinizing hormone (LH) [14] , testosterone [15] , progesterone [16] and estradiol [17] was estimated by direct method using reagent kit (Human/Germany).
Statistical Analysis
Statistical analysis of data was carried out using statistical package for the social sciences (SPSS) and the values expressed as mean ± SD. Correlations between were determined using Pearson correlation. The values of p < 0.05, p < 0.01 was considered as significant differences.
Results
Basic Characteristics of Individuals in the Present Study
One hundred of subjects were included in the present study. 50 patients with type 2 DM and 50 healthy individuals considered as control group. The general characteristics of all subjects participated in the present study were presented in (Table 1) .
Study the Insulin Resistance Parameters
Data obtained in the present study, show a significant increase in IR level (4.24 ± 0.57 vs 1.36 ± 0.23 and 4.31 ± 59 vs 1.18 ± 0.13, P < 0.05) respectively, in men and women type 2 diabetic patients compared to control. Also, Insulin/Glucose ratio was significantly (P < 0.05) higher in men and women type 2 diabetic patients compared to control (0.152 vs 0.093 and 0.164 vs 0.083, respectively).
Furthermore, there was no significant difference between HOMA%B± level of cases and controls. Moreover, level of HOMA%S± was significantly lower in cases compared to controls, as shown in (Table 2) . μU/ml) compared with that of control (9.70 ± 1.59 μU/ml). Moreover, data obtained in (Table 3) show a significant decrease in FSH level (7.24 ± 1.14 Vs.
12.79 ± 0.87 and 38.14 ± 4.44 Vs. 54.16 ± 3.64 μU/ml, P < 0.05),a significant de- 
Study the Correlation Analysis Correlation Coefficient (r) between Insulin Resistance and Level of HbA1C, FSH, LH, Tt, Progesterone and Estradiol in NIDDM Patients
The present results confirmed that insulin resistance was positively and highly Table 4 and Figures 1-5 , respectively. These results go with the result of [20] . On the other hand, increased accumulation of iron affects insulin synthesis and its secretion from the pancreas and interferes with the insulin-extracting capacity of the liver. Iron deposition in muscle decreases glucose uptake because of muscle damage [21] . The correlation between hyperglycemia, BMI, insulin resistance and hypogonadotrophins (FSH and LH) in diabetes mellitus are complex. It is commonly accepted that the volume of the fat mass increases with age results into the higher BMI noted during some diseases such as diabetes [22] . While hypothalamic-pituitary function decreased with age, increased BMI and insulin resistance, the presence of diabetes had aggravated this defect, FSH and LH production was more affected in patients with DM. Also, insulin resistance can lead to compensatory hyperinsulinemia, where the body attempts to balance the reduced effects of insulin by producing and releasing more insulin [23] . Therefore, the inverse correlation between insulin resistance and levels of (FSH and LH) in the present work is may be due to continuous free radical production with advancing age of type 2 diabetic patients, and supports the hypothesis of radical mediated injury in this disease. Evidence from clinical studies suggests that oxidative stress plays a role in the etiology of adverse reproductive events in both women and men. An imbalance between reactive oxygen species (ROS) and antioxidant actions result in oxidative stress. Diabetes mellitus on normal cellular processes has marked effects which resulting in dysregulated mitochondrial free radical production and disparity between generation of reactive oxygen species and antioxidant defenses, leading to diminished gonadotrophin and anti-steroidogenic actions, DNA damage, and inhibited protein ATP production. Thus the diminished levels of both gonadotrophins (LH and FSH) may be attributed to increased ROS generation which can cause impairment in its production and secretion [24] .
The greater concentrations of free radicals found in diabetics are due to increased glucose auto-oxidation [25] . The free radicals are secondary species derived from decomposition of lipid hydroperoxides. The study shows that diabetic men are exposed to elevated oxidative stress. It is reported that increased oxidative stress is a well-accepted mechanism of tissue injury [22] . On the other hand, obesity/insulin resistance is associated with hypogonadism through increased plasma levels of pro-inflammatory cytokines, such as TNF alpha, IL-1 and IL-6, C-reactive protein, and adhesion molecules which it produced by visceral adipocytes [26] . This result may be due to the increased abdominal obesity, higher BMI which leads to increase aromatase activity (enzyme present in fat tissues) and hence more testosterone is converted to estradiol, this lower level of testosterone may lead to increase activity of lipoprotein lipase, causing an increased fatty acid uptake and triacylglycerol storage in adipocytes [27] . On the other hand, insulin resistance, acting through signs mediated by the adipose tis- [28] . Consequently in diabetic men, in addition to decreased testosterone production and metabolism, higher than normal percentages of testosterone and androstenedione are converted into estradiol and estrone, respectively. This increased conversion may account for the diminished testosterone [29] . The question thus arises as to why diabetic men have lower testosterone levels; the answer was Klinefelter's syndrome, the most frequent form of primary hypogonadism, is associated with insulin resistance and diabetes [30] . Recent studies were found that free testosterone was diminished in diabetic patients with organic importance. This is not found in the non-impotent diabetes. Male impotence which consists in difficulty in obtaining or maintaining full erection until the end of coitus is a common sexual problem in diabetics [31] . Hyperinsulinaemia, as encountered in insulin resistance, might impair testosterone secretion by the leydig cell may be directly since there are insulin receptors on the Leydig cells. It has also been found in obese men that there is an attenuated pulse amplitude of luteinizing hormone (LH), thus producing a less strong stimulation of testicular testosterone production [32] . In the present study, decreased level of progesterone in diabetic patients might be result from increased level of insulin resistance. Also, because hyperglycemia elevated BMI in diabetes can causes a decrease in serum levels of FSH and LH, which is accompanied by a loss of sensitivity of ovarian cells to these two hormones [24] . Impaired action of FSH and LH on the ovary has, as a primary consequence, a concomitant alteration in the capacity of this organ to synthesize ovarian reproductive hormones; mainly estradiols from follicular cells and progesterone from luteal cells [33] . Moreover, in diabetic patients, hyperglycaemia develops but no glucose can enter into the cell of the insulin target tissues. This cellular stress may involve mitogen-activated protein kinase activation in the various tissues explored including the ovary despite it not being considered to be a major insulin-dependent tissue. The increase in mitogen-activated protein kinase activation in the ovary of diabetic patients may contribute to the decrease in progesterone secretion [34] . In this work, the negative correlation between insulin resistance and estradiol may be due to the importance role of E2 in protecting against insulin resistance and diabetes. Estradiol (E2) is involved in the maintenances of normal insulin sensitivity at physiological levels. On the other hand, estradiol in outside the physiological range may promote insulin resistance and diabetes [35] . Also, it has been reported that women with low serum levels of estrogens are at higher risk of developing type-2 diabetes mellitus [36] . Furthermore, both of insulin resistance and estrogen defi- shown to cause insulin resistance in male patients with type 2 diabetes mellitus.
E2 may regulate insulin action directly via actions on insulin-sensitive tissues or indirectly by regulating factors like oxidative stress, which contribute to insulin resistance [37] . It has been suggested that obese patients with insulin resistance have a diminished sensitivity to insulin action in the hypothalamus-pituitarygonadal axis due to the production of cytokines and hormones by the adipose tissue [38] .
Conclusion
In our study, we have shown that an increase in level of insulin resistance is associated with increased level of blood HbA1c and decreased in levels of serum sex hormones (FSH, LH, Tt, E2 and progesterone) in men and women of diabetic group. These behaviors might suggest that insulin resistance can be used as a potential biomarker for predicting dysfunction of sex hygiene in NIDDM patients in addition to glycemic control.
